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Relationship brightness? , and luminanceL s function
of tistimulus value Yy for the =1000cdin’

[Relationship brightness8? , and luminanceL as function
Jof wistimulus value Y for the adaptation luminancel.=1000cdin”

Relationship brightness? , and luminanceL s function
e =d0cam’

of istimulus value Yr for e

[Relationship brightness? , and luminanceL as function
0 cal

Jof istimulus value Yr for the adaptation luminancel ,=40 cdim’”

IS 995

Bir(Lr. Lo @) = Cr{®)LT ~BalLa, ) brightnessBy [1]

Bir(lr.La §) = 3@)LT - dalla §) brightnessBr (1]

Bir (L7 Lo ©) = Cr{®)LT ~BalLa )

Drightnesse; 1]

Bir(Cr Lo 8) = SO)LT ~ Ol §) brightness' [1]
31)

z

Balla YW)[SW?‘SA(O‘D/[:J 31) 12 v T (0)[So(6) + Si(6)L3) (n=031) 2 Balla @?:CTW)[S%W‘SA(G"D/LXJ (n=0,31) (2] BalLa 8) = Cr(®)[So(6) + Si(@)L3) (r

Lu(La §) = [So(9) + S(6)La) (t=black threshold)  [3]| )=Cr(#) [8]  dul) =BalLla 8) [4] (s=scaling factor) Lu(La §) = [So(9) + Si(6)La) lack threshold)  [3]|f s($)=Cr(9) 3]  dal$) =Balla §) [4] s=scaling factor)
Lr ¢ Cr(®) Sl#) Si8) Ballad) BYy  Lu Slelr ¢ Cr(9) So®)  Si9) Balla®) By  5d9) dual) Lr ¢ Cr(®) S#) Si8) Ballad) BYy  Lu ol ¢ Gl Si9) Sie) Ballad) By  sdé) duald)
1000 120' 22,069 00718 02448 4951 14598 1191 Y1000 120' 22,969 0078 02448 495i 14598 2295 ARl |40 120 22960 00718 02448 1820 5277 056 7qd40 120 22869 OOTIS 02448 1029 5277 2298 1
1000 100 23128 00747 02454 4551 14598 1151 SJ1000 100 23128 00747 02454 4951 14508 2296 4ffS1 |40 100 23128 0077 02464 1929 B274 080 Y40 100 23428 00747 0244 1920 8274 2312 1
1000 90 23415 01086 02526 4951 14602 1268 TH1000 90 23415 01085 02526 4051 14602 2342 Sf2 |40 0 23415 01086 02525 1929 5236 071 SY40 0 23415 01086 02525 1929 523 2341 2
1000 60 23973 01313 02657 4951 14639 1385 741000 60 23073 01313 02657 4951 14630 2341 iy |40 6o 23973 01313 0265 1929 5208 089 440 60 23973 01313 02657 1929 5208 7307 2
1000 30 26,235 01797 03188 4951 19666 1669 1000 0 26235 01797 03188 4951 14660 2397 S[RT |40 v 223 o1rer 03w 1929 535 170 a0 v 2623 017 03 1929 5135 2 A
1000 20 27571 02013 0355 4951 14737 3080 1000 20 27TL 02013 036 4551 14737 2623 742 ||40 20 z7e7 02013 0385 1929 24 o 20 7o 02013 0355 1929 S088 2797
1000 10 30747 02730 03984 4951 14775 4381 241000 10 0747 02730 03984 4951 14778 2757 ofbs |40 10 30747 02730 03964 1a20 496¢ 388 Q40 10 30747 02730 03964 1920 4864 3074
1000 120 22069 00718 02448 4951 14598 1191 S1000 120 22069 00718 02448 4951 14598 2295 affs1 |40 120 22969 007I® 02448 1920 5277 056 7o 120 22969 0OTIS 02648 1929 E277 2296 1
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Relatonshp brignessB,, s fancion - won Relatonshp briginessy, and minanceLy @ uncion Relationship brighnessBy,, and minanceL7 as uncton

of it valve Y forthe = 1000can? ot visimulus value Yr forthe adaptaion uminancet 4= 1000catn |[ ot istmius valve v forthe =40cain?_ofvisimulus value Ye forthe adaptaion luminancel y=40 i’
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BYr(L7. L L, ) = [Cr(@)LT - Be(L,. )] Bfa  brightnessBYy (1]

X (@S0) + WL (1=031,874=81, 1) 2]

LyilLa 6) = [S(0) + SBLTT B3, (black threshold) (3]
Crl®) S S®) BlLd) By Lv Lol

1000 120' 22,960 00718 0244

1000 100 23128 0,0747 02494 3460 11021 815

1000 90" 23415 0,1086

1000 30 26235
1000 20 27,971
1000 10° 30,747
1000 120° 22969

03555 3460 116,14 21,10
03984 3460 11929 30,01
02448 3460 11021 815

00718

Byr(Lr. L. 8) = 5ra(®)LT - dral®) brightnessBy. (1]

Billr.§) =CrO)[S®) + SO (0=031B1=Br, /B r,) 2]
a®)=Cr(#)B% (3] bra(#)-Bi(Lr. 9)B%a [4] (s=scaling facion)

i 6 ) S S(O) Bi(Li#) By

1000 120' 22969 0,0718 02448 3460 111

1000 100 23128 00747 02404

1000 90' 23415 01086 02525

1000 60 23,973 01313 02657 3460 L

1000 30 26235 01797 03188

1000 20 27,971 02013 03555

1000 10 30747 02730 03984

1000 120 22,969 00718 02048

i

BYy(Lr. L. Lr, 9) = [Cr(@)L7 - By(Ly, §)]Bta  brightnessBY,, (1]
Bi(Li,6) =Cr@)S0) + ST (10318
1So(0) + Si0)L71 "Bt

Cre) D) S®) BLA By Ln Lik

120 22969 00718 02448 3460 7099 107 T

100 23128 00747 02494 3450 7017 115 6
23415 01085 02526 3460 6870 135 5

23973 01313 02657 3460 6581 169 4

0 30 26235 01797 03188 3460 5415 323 2
40 20 27971 02013 03555 3460 4519 460 1
40 10 30747 02730 03984 3460 087 736 1
o 120 00718 02448 3460 7099 107 7

22969

Byr(Lr. L. 8) = 5ra(®)LT - dyral®)
(L. 9)=Cr(B)[S®) + SOL] (10318187, /B11,) 2]
T8 3] dra(®)-Bi(Lr )% (4]

Yo Crl) Sof®)  Si6) BilLi) Bhyr  Sna®) cyral$)
a0 22969 00718 02443 3460 7099 4351

a0 ' 23128 00747 02494 3460 7017 4381 3
a0 23415 01086 02526 3460 6870 4436 3
la0 23973 01313 02657 3460 6581 4542 4
40 30 26235 01797 03188 3460 5415 4970 S
40 20 27971 02013 03555 3460 4519 52,99 6
40 10 30747 02730 03984 3460 3087 5825 B
40 120 22969 00718 02448 3460 7099 4351 3

Relationship brightness8  and luminanceL y as function
¥ for the =

[Relationship brightness6  and luminanceL y as unction
Jof ¥ for the adaptation luminancel ,=200cd/n?

00cd/m’

Relationship brighinessB' ; and luminanceL y as funcion
¥ forthe =8 carm’

[Relationship brightness1 ; and luminanceL as function
Jof ¥r for the adaptation luminancel ,=8 cain
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Bir(LT, Lo 8) =CTO)LT - BolLa )

brightnessB, (1]
Balla ) =CrO)Si®) +SOILT  (v=031) &

)

Bir(lr, Lo 8) = S(O)LT ~ daalla §)
BalLa, ) = Cr(0)[So®) + Si(9)La]

brightnesse; (1]
(n=031) )

=Cr(@)LT ~BylLa )
BalLa 6) =Cr(0)[So®) + SiO)La)

Br(r Lo d)

brightnessBL, (1]

SO)LT - dalla §)
Balla ) =Cr)[Sf®) +SOLT  (v=031)

By Lo )

(=0:31) 2

Lulta ) = [5() + S@)LI " (=black treshold) 3] () ul0) =Balla §) [4]  (s=scaling factor) So6) + SO)LI" lack threshold) 3| 5(0)=Cr(#) Bl dal®) =BalLa §) [4]
Le b Crl) S SO Bulad) Bly L LilifLr 6 Crld) Sl®) S(0) Bullad) Biy () duld) Crld) SUP) SO Blab)Biy  Lu Lili|lr & Cr®) S®) S Bllad) Blr @) dule)
200 120 22969 00718 02448 3071 8799 255 74200 120 22969 00718 02448 3071 8799 2296 lr1 |8 120 22960 00718 02048 1236 3139 013 5B 120 22969 D7 63139 2296 1
200 100 23128 00747 02404 3071 8798 272 74200 100' 23128 00747 02404 3071 8798 2312 3|4 |8 100 23128 00747 02494 1236 3134 014 S48 100 23128 00747 02494 1236 334 2312 1L
200 90 23415 01085 02526 3071 6789 305 6200 90 23415 01086 02526 3071 8789 2341 k1 |ls 90 23415 01086 02526 1236 3079 018 438 90 23415 01086 02526 1236 079 2341 L
200 60 23973 01313 02657 071 BTEL 373 54200 60 23973 01313 02657 3071 8781 2397 b7 |ls 60 23973 01313 02657 1236 023 3fls 60 23973 01313 02657 1236 3038 2397 1
200 30 26235 01797 03188 3071 B763 699 24200 30 26235 01797 03183 3071 8763 2623 4{ba |ls 30 26285 01797 o3lEE 1236 046 1fla 30 26235 01797 03188 1236 2932 2623 X
200 20 27971 02013 03555 071 6752 995 20200 20 27.971 02013 03555 3071 8752 2797 S{b2 |l 20 27971 02013 0sss 1236 065 13la 20 27971 02013 03555 1236 2871 2797 2
200 10 30747 02730 03984 3071 6719 1535 1200 10 30747 02730 0394 3071 6719 3074 7{bo [|8 10 30747 02730 030E4 1236 110 7Hs 10 30747 02730 03084 1236 2684 3074 3
200 120 22069 00718 02448 3071 8799 255 74200 120' 22969 00718 02448 3071 8799 2296 31 |[s 120 22969 00718 02448 1236 013 sfle 120 22960 00718 02448 1236 339 2296 1
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ighinesst,;
of istimulus value Yy for the adaptation luminancel 4=200cdiir”

s fonction
|of ristimulus value Y for the adaptation luminancel =200 cd/ir”

5B, as function

ghinessBYy;
of tistimulus value Yo for the adaptation luminancel 4=8 o

s function
|of ristimulus value Y for the adaptation luminancel =8 cd/n’”

BYr(Lr.LrrLr ) = (Cr{6)L7 - Bo(Lr. P]B%_brightnesst,y (1]
B(Lr,8) = CrO)SH) + SOOI (1=031B34=B1, Br) (2]
Lnlbe 8) = [So(0) + SIOIL) "B%a (=black threshold) (3]

Yio0 Crl) Sl®) Si0) Blled) Byp  Lve Lol
200 120' 22969 00718 02448 3460 9557 290 7
200 100 23128 00747 02494 3460 9545 309 T
200 90 23415 01085 02526 3460 9522 347 6
200 60 23973 01313 02657 3460 9478 424 5
200 30 26235 01797 03188 3460 9300 795 2
200 20 27971 02013 03555 3460 9164 1131 2
200 10 30747 02730 03984 3460 8945 17.45 1
200 120' 22969 00718 02448 3460 9557 290 T¢
220

Br(Lr,Lrr ) = 5a@)LT - Grald) brightnessBy [1]
BilLi,4) = CrO)IS) + SUOLT] (n=0.31,81,7B1 /B r) (2]
Sa(®)=Cr (BB [3] dra(®)=By(Lr, B [4] (s=scaling factor)

Yr 0 Crlt) S®)  Si) BilLed) By Srald) dhald)]
200 120 22969 00718 02448 3460 9557 2610

200 100 23128 00747 02494 3460 9545 2628 3
200 90° 23415 01086 02526 3450 9522 2660 3
200 60 23973 01313 02657 3460 9478 2724 4
200 30 26235 01797 03188 3460 9300 20,81 5
200 20 27.971 02013 03555 3460 9164 3L78 6
200 10 30747 02730 03984 3450 8945 3494 8
200 120 22969 00718 02448 3460 9557 26,10

2

B7(Cr, L Lr. ) = [Cr@)LT ~ Br(Lr. 9Bt brighinessB,r [1]
B(L, ) =Cr(@)[S(0) + SO)LT] (1=031,B%,=Br, /BYr) [2]
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TUB-test chart hes5; HAULAB, scaling of achromatic colours in white surround of 180 degre

Haubner(1980), Adaptationts=1000, 200, 40 & 8cd/A 7 viewing angles 120’ to 10’
M v s T

Ll &) = [So(6) +SIOLT) "Bt lack threshold) (3]
Vi Cile) S) S®) BBy Lu  Lik
s 120 22960 00718 2017 043 S
5 100 23128 00747 2706 046
s o0 23415 0108 235 058 4
s e 23973 01313 652 074 34
s a0 26235 01797 1196 147 1
s 20 27971 02013 3382 209 1
s 10 w0747 02730 6880 352 7,
5 120 22969 00718 2017 043

BY7(L7, L. 8) = §ra(@)LT - Gra(®) brightnessB,7 [1]
BilLi,4) = CrO)IS) + SUOLT] (n=031,B147B1 /B r,) (2]

Sra(®)=Cr(9)B% [3] &ra(®)=B(Lr, 9)B% [4]

Yr Crl) Sl®)  Si6) Billid) BYyr  Sra®) dyra(®)
8 120 22969 00718 02448 3460 2017 7315

8 100 23128 00747 02494 3460 2716 7365 4
8 90 23415 01085 02526 3460 2356 7457 44
s 60 23,973 01313 02657 3460 1652 7635 4
8 30 26235 01797 03188 3460 1196 8355 6
8 20 27,071 02013 03555 34,60 3382 8908 T
s 10 30747 02730 3460 68,80 97.92

8 120 22969 00718 02448 3460 2017 7315 3
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